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1.1 INTRODUCTION 
Measurement of liquid flow in certain area such as industrial plant is in 
critical. Inaccurate measurement can cause serious result. Most of the liquid 
flow are using Bernoulli principle‘s but in turbine flow meter the flow rate is 
determine differently by using kinetic energy.  Turbine flow meter is one of 
flow rate transducer that widely used in metallurgical, petroleum, chemical and 
other industrial and agricultural areas, as shown in Figure 1.1.  It is present as 
high precision of flow meter and when fluid flow troughs it the impeller that 
faces the fluid will rotate due to flow force exist. The rotation speed is directly 
proportional to the speed of fluid. During the process, the working states of 
impeller and bearing are very complicated due the interactive effects from the 
fluid axial thrust, impeller rotating, and static and dynamic components.  
In current turbine flow meter design, the common material use for 
meter bulk body is 1Cr18Ni9Ti, while for the blade 2Gr13 are used. Axis and 
bearing are made from stainless steel or carbide alloy. The space between the 
axis and bearing determines it minimum flow rate and life span, and also 
determines its measurement range (1:10~1:15 - maximum flow rate to 
minimum flow rate). Since the turbine has movable parts it can produce friction 
between the axis and ring during the operation. This will cause accuracy of the 
measurement decrease and can damage the impeller blade. In this research, 
the friction can be reduced by adopting the principle of magnetic suspension. 
Rotating shaft will levitate in the magnetic field due to the forces. Friction 
coefficient reduced because of rotating shaft rotates without abrasion and 
mechanical contact in space. 
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Figure 1.1: Turbine flow meter 
 
1. Shell Body; 2. Forward Oriented Part; 3. Impeller;  4.Backward Oriented; 5. 
Retainer Ring; 6. Magnetoelectricity Inductive Transducer 
 
1.2 THEORY  
 
1.2.1 General principle of turbine flow meter 
The turbine flow meter is work on the principle of dynamometer. 
Turbine will kept facing the fluid movement and it will experience torque then 
start the rotation. The flow can be measure due to proportionality of the flow 
rate and speed of rotation, as shown in Figure 1.2. When fluids enter the meter, 
impeller rotates due to the flow force. The impeller rotation can periodically 
change the reluctance in magnetoelectricity converter and cause the cylindrical 
change of magnetic flux in the detection coils. Then electric pulses that 
generate are amplified to send to display instrument.
 
 
Figure 1.2: Turbine flow rate simulation model 
 
1.3 LITERATURE REVIEW 
 
1.3.1 General principle of magnetic suspension turbine flow meter. 
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Figure 1.3: Structure of magnetic suspension turbine flow meter. 
 
Figure 1.3 shows the structure of magnetic suspension turbine flow 
meter that consists of sixth part of key element. Impeller will start to rotate 
when fluid flow through it. The rotation blade cut the magnetic field from the 
detector and signal is generated. After the signal is being amplified, the signal is 
sent out in the form of standard square wave.  
 
Figure 1.4: Orientation of magnetic suspension bearing 
 
Figure 1.4 shows the magnetic suspension bearing is designed based 
on the inherent characteristic of magnetic materials where (a) the outer ring 
and (b) inner ring. Outer ring are made of 3 to 6 number of pieces with s pole 
outside and N pole inside.  The inner ring also made from same number of pole 
but vice versa the orientation of magnet. In this research the N is 4 for both 
inner and outer ring.  
 
Figure 1.5: Cross sectional area of magnetic suspension bearing 
 
Figure 1.5 shows cross sectional area of permanent magnet. As shown,  
inner ring and outer ring are opposite in radial direction. The outer and inner 
ring also parallel opposite each other and they  are repulsive each other 
because inside pole (N) of ring (a) is the same as outside ring (b) it is the nature 
 of the magnet with same poles are repulsive each other. Thus suspending in 
the concentric circles position due to the force of inner and outer ring remain 
in balance without contact each other. Since the inner and outer edges do not 
have any contact, there is no abrasion even for long-term operation.  
 
1.4 RESULT  
 
Common turbine flow meter and magnetic suspension turbine flow 
meter are compared based on standard experimental result to confirm the 
reliability of the research. Its accuracy class is 0.2%. The results are show in 
Table 1.1. 
 
Table 1.1: Experimental result for common bearing 
Flow rate (𝑚3/
ℎ) 
Pulse number (N) Volume (Liter) Meter Coefficient 
3 678 25 27.120 
8 676 25 27.040 
12 679 25 27.160 
21 6843 250 27.372 
30 6850 250 27.400 
 
Table 1.2: Experimental result by using suspension bearing 
Flow rate (𝑚3/
ℎ) 
Pulse number (N) Volume (Liter) Meter Coefficient 
(𝐾𝑖) 
0.8 681 25 27.240 
1.5 683 25 27.320 
3 679 25 27.160 
8 681 25 27.240 
12 678 25 27.120 
21 6828 250 27.312 
30 6858 250 27.432 
35 6862 250 27.448 
40 6870 250 27.480 
42 6868 250 27.472 
 
From Tables 1.2, it is found that the minimum flow rate for common 
flow rate is large compare to magnetic suspension turbine flow meter. Instead 
of that, the measurement range for magnetic suspension turbine flow meter is 
wider than the common turbine flow meter. This is due to the friction in the 
bearing of magnetic suspension turbine flow meter almost zero. Other than 
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 that, less maintenance cost make its more extensive application. The 
instrument coefficients that determine from geometry of the blade are 
consistent for the flow meter with same calibers. Magnetic suspension turbine 
flow meter also has better linearity, repeatability and less error. Normally it can 
operate in high flow rate and wider measurement range. Due to sliding friction 
in bearing and constraint structure make common flow meter difficult to 
increase its measurement range. 
 
 1.5 CONCLUSION  
 
In conclusion, from the experiment above shows that the linearity and 
repeatability of magnetic suspension turbine flow meter are better than the 
common turbine flow rate. In addition, it can be working at high temperature 
in lower flow limit and the range of measurement also increased.  It is 
beneficial to use this flow meter because it has high accuracy, wide 
measurement range, low mechanical abrasion and long life time. However, it is 
more expensive than common bearing due to the system for stabilizing 
magnetic suspension turbine flow meter is more complicated. 
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